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mm 

*rB|^§- ^«a} $^n>H &-g- ^Kr , n}^ 1 * ^*8*Kr ^1, 

£ 6 

^Bln>a(Water Mark), ^ *r^J ^(global masking map) , SI ?hM *M ^3 (HVS, Human Visual 
System), Hl7 r *l^( invisibility), (robustness) , JiShS (security) , ^r^Hr 

(frequency masking), °>^^J (spat ial masking), -§- ;5 ] < y ^V—^ 1 (mot ion masking) 
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oi^VAl^-Aj^Efl-i- ol^-^}. cg># ^e^V^i « 0 V^{lmage Watermarking Method Using Human 
Visual System} 

51 1-gr -g- ^°fl $|eW3 yj-igo] ^^1^ ^si- ^E}-\fl ^o]cf . 

5. 2^ ElliE ^°fl ^r^Hr "r^^§- ^r^tr M-^r^ ^H^k 

£ 3^ efl^B. ^<H1 ttr^- n>^5g^ ^*g*V q-E^^fl ^o]uf. 

£ 4^ Efl^e -g-3]°J ^^fl- M-B]-\fl ^1^. 

£ 5^r EfliE 1^41 4^- ^*Str ^4* ^°l^r. 

5L 6^ 4^ ^I^K^ y o^^l *r^# M-^r^ *#£°lcf. 

5L 7^r ttf-g- ^n}^ wj-^^ V]7}X\s§ Efl^H ^M^K 

5L 9^ MPEG-2S ^3L$- € 31 H^Jil^fEl M-^Vfi 
5L 10-£- Hefl°J ^ ^3°fl rH*V EfliB ^jzj.^. i^Ef^H ^ojcf . 
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*}i*8, ">^^ , =lv]JL -§-^°J *r^# ^ ^(global 

masking map)* H 4*HI ^^4at ^^Kr «o v ^°fl ^ 53 

<12> s|e 31 o] Ei A>-g-^ ^O.S. <tltb ^*HS II &*)l7 r o]^ 7 } sqjL o}^- 

(invisibility), #oi>$ (robustness) , n^JL J±°hS (security) -f-sl -2.^2:21 -i: W*fl<>> 
7 J-^l«fl°> tr3. 

<i3> ^sfl7l# ^ MPEG-2 wlH^^l ^)e^>3L# ^*Kr y o v ^^r 3-<#tb alm^olul. w-jrs}. 

(encoding) « 0 V ^H1 ^ 8°. 3 . ^fl^S. ^^o>a^ ^IHI $31 7> &3 

. 3*1<3# flE^KJ «<H)# ^.cfls ^-<8# ^^p>sg w 0 V«H] ^sfl7l#^ ^<3# 

3t -a-^^71 ^^^^^(HVS; Human Visual System)* S°l °l-8-* r jl 

^eflo] 7l##-^ DCT(Discrete Cosine Transform) 333^* ^^71 ^«fl 
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4^ 4^ ol-g-5>ji $X^), tt o v ^^r (spatial localization) 

^ JLS|*}4 ^4. 44*1, DCT <g^<Hl ^°J4 ^43.^ g*q seflol ^ofl gj^Tfl 3 
Jl, # ^^*V 4<34 4i ? J Jl47> 4 Hi 4<*445I $\*\v\3.7\ ^€ ^ 5U^r 

^l^H &4. 

[^ol oie i7f 7l#^ 4*11 1 

<u> .g. 42.3 c. ^oj:^ ^S|-7li4 wlH^r ^1 ^44^ 4*fl <£^44 

^efl ^ A o V 3M4°fl ^]EiP>3# ^Hl 444*J, 7j-o}^ , iL*>^* ^ 

444^ *ll^Kr Cfl 014. 

<15> OH- <H^H £r °J?>444^(HVS)1- Jl^fV 4^4 7^3 4^ ^4 S^-fr ^ 

^ y o v ^°ll 4^H ^<3^1 ^|^}at #<a*Hr ^3:4. 

<16> ^-714 444, ^ 7} & ^ SJl^^ ol^l ^ofl tfl^H «H4 

3 ^r4^# 4 4 4H ^-i- ^Rr #3], 4^4 71)1 4^* *r^«Hr #31, ^71 

7flt 314 4^<J ^Kr #4, ^ ^"71 4<3 4^*3 & ^ 

4<£^ofl 7 }^4 444H &4 €afl H4°J 44<^ ^^437} i^-Jg H5ll<y ^ 

^Tfl # i^}^ 33 -t- ^^.s. tt4. 

<17> ^oflA^ Cfoj^j. y lH ^. -ofl AV:£o^ 444^1 « 4*1] 444 

3.* ^44 ^ ^2fl -§-<8# 4 0 14°ll ^ojtl-4. 2L*V ^ofl 44 cOrOj^Si & ^ 

£r 444a# -§-<3^ Hefl^^l -a-^^71 4*fl HVSChuman visual system; 44 4^9)* 

°l-§-t!-4. 4€- 44 u >^ u o v ^^ #44 44^ 344. -r-*i 
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^<3# 5.31^ (global masking)* ^>7l HVS-fr ^ 7>*1 ^ , ^, 

(frequency masking)^: EeH^t DCT i£3r ^ ^^"S. X(frequency sensitivity table) 

* °l-8-*fl $1*1 ^t4. (spatial masking)^ ^7} ( luminance) 1Hr» *>-g- 

*M #*H3 ^Hafl^iHC contrast)* tr ^ *^(edge) ^# y o v lH ^*fl , 

0.^01 o>^33( mo tion masking)^ °l**Kr #3 *3°J ^« °l-8-«H t 1 *^. ^-3 

H.S. Hefl°J ^ ^M* uiB^ *r Str ^^fafe ?1 &ofl ^ a]^ 

^sf o)*\ ^JL* wfl&r^ fee) f&o-g. 3s ^ ^r^o 1 ^^Hl 45r = 

^ofl °H "}^<H sl«fl ^€ $)£M3.fe $i2fl ^l°d*r $)b1p>H7> Hefl 

^ PSNR(Peak-Signal-to-Noise Ratio)* fl^H n. 2^tri=T. ^* * 

«fl MPEG ^-S5r ^ Tfl-^SsKRe-encoding) ^3 Sl^rH-i- ^#f-Jl5L*) ^1°J:^: H o v 

«H 7j-ol^ sHl^}- ^ oicj-. Htr *}^* A>-g-f-o.^M] HVS* *}-8-*rfe ^r€- 7)^9] 

«o^^-4 M ^-Sr ^EM 37 > ^^^-i- °s V *r aI^. 

^ ^l^ofl ^E|r.>^l- ^<5}7l ^*fl HVS ^* ol-§-^. HVSfe <£#Sl ^-^Hr, i>7l 

^ ^^6\) ofel- cMljels, o] s-a^* ol-g-^ ^e|p>3 -JHJ 5 ** ^ HVStt 

t}-*^ ^P3* ^ ^*Hr ^^-^ #*°fl ^ ^^f^, Sr^id^ 7>^>* <^3} 

#-g-ofl <S ^^>4. ^^ A o v Hsfl°J^ ^$-<>llfe ^lsf ^Irol, tsl *^°1^ ^ 

<i9> a]z}- S.Kperceptual model)^ ^aV^ o_^_ ^^o^ ^^^rf. ^1^7> ^ 

^1S<^1 cflt!- 7MlAj <y7ll^(visibility threshold)* ^$-# ^trCf. ^, ^ 
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SE cfs- #^1- ^ofl 5)^1 ^Tfl ^^*V ^11- #<H, 

p}a ? ^ *V ^sK^ #^o] tf-g. ^sHr<2} ^z^fc ^7l^ ^Jojcf. neflAi o] u>^ 

-a-^^- ^ sa^K ^l^M ^ ^<>1H HVS« ol-g-^V ^Bjn>sg oi cfl 

7)^ «o V ^ DCT ^E^]-a# ^^^71 ^*fl ^5. ^2)-^ n>^? 0 l S.^^- oj-g- 

Jis^}^ DCT ^^Hl $|EWaLfe- E2ll 0 J sl^lTll s^JL, o]^ ^ *1 

^ ^-ol p>^^ J L oif7> DlU]*V ^B]n>a7> 4^ ^^H^r ^ 

# ^B-K^ofl ojo^ ^5)-^ p>^ ^nl 0^2}, ^7_V n>^J .g- JLB^t}. £E?L HVStt 

<20> olfrHH^ -$7} ^s^r H o v ^°fl <^H ^^l^i *1~§-t!: ^r^Hr *V^£: 

^(Watson)^ DCT 71^1 a] z]- 7l^. ^ 8x8 l-^-JLS. M-fe ^, ^^Hr 

^(frequency sensitivity table)* °l-§-*><^ ^}^^r T^Hr ^ 

^^o.s. ^SLS.^ , ^ ^ vflofl^ #-g-o} ^ ufl <y^sm DCT 31 

^2] 7H > ^ ^o. ^ ol ^ol ^-fr^^ ol^l a]z}- Aj^Eflo) zl ^s}- 

^ AS 7^2} ^g-iLt}- JH^Sj- Jf^-o] OlTjo] Al^cfl & n] 

t^oflA^ ^sj-^ nV^^°!r oj-^e}, n>^7j ^ -g-*]<y p>^? 0 1 jL2f# Jl^^l v} + 
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<22> ©^hm^- ^ ui^ofl tfl*H ^^HH fl^n>a -a- "3 ^Hi-i: ^h, 

&«Hi£: n>^= $|EKa7> ^ ^ ^ «1 ^ .2.3. ^-fr^, 

#3 ^ ^, 71 Si <^*V 7>X]^ <^^ofl Aj-oj«g ^)EiP>3^ &«Hd ^ 

7>^ ^ofl #0}^ ^n>3.j£t} ^ c] feofl ^5)711 3^ ^, <3^HH 

o.^^- 4= Jf^Jitf ^ 3 7l^ AlJll- 7\% *r *>^<J 147} 4 

&H ^S^Mfe HVS7> &3HfH 7>Z7>^ ^^Sl ^ °l-8-*>^ *>^>8 

-g- El^M. 

<23> ^^-g- ^#*>TT «o V ^^-S.^ 7>X]7> SlOl}, -^AHHA^ ZL ^ 7H> ^^^^1 4i 

Hfl £*Kd ^#(Sobel Edge Detection) « c v ^* *>-§-^-. S. 3(a)fe ^ 3# °o v ^^ ^>-8-«fl 
o.^^. iL^t}. £ 3(aWH S.^o], <U^9l Sr^Md ^# y o Vl £* *>-§-*fl 

1- 3fl^§>7l ^*fl &3Hd# ^#*>7l #7115. <3#^ €-H2fliH(contrast)^- S^W. 

^, &*Hd ^# *1 3 ^* 7>^1 p>^ ^ ^ ^BHfliEt S 

S. ^^oltil(Schreiber)7> ^^V*V «v 7 ] ^§ ^-g-*Vcf. «v 7 l A^rA ^A. 
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<25> 



lQg(l+/[^] ■ fl)-lQg(l+fl) 

log(l + 100a)-log(l+a) 



S[x,y]=l+99 



<26> 



^ ^#-8: ^^h°5L*| °>^^# 4 s SU^h £ 3(b)Tr ^<HH *} 

^ M-Hl-^rf. H-71 ^» 3-§-*W -Sr^Hd ^#^r £ 3(a)^- Hlssfl^ 

£ 3(b)S] ^7> ^ C-] 7fl^£]&-§-§: 
<27> ol^oflA^ -g-Z]oJ n>^^ofl cflsM 3*1<8# fl^M^^Hr ^ ^n>^ ^ 

^•<3# ^2:^ ^H3* °l-g-^ ^ &cf. ^, ^^l^^lrS. ol'-f-o^ ^-^HM, 

AVoioflA^ ^z\<$<>] ^sj-l- ^-^>7l Hi^sHI tfl-g-*Rr 

^# U o^^- ^>-§-^ ^ £ 4^ -g-3 0 J ">^7j ^Jlfl- iL<^Cf. £ iEolHJE. ol 

*}^o\ =L^3- -g-^^J D >^^^r n>^7j^- ^ ^ ojcf. 4^ 

o>^7j ^^§tb ^fl-sKnormalization)^- t}~g- S^tf. ^11- l:^, ^s^Itt 

^3zfl- s^-Al #£a>) ZL^-i-^ ^ t^SH AV-g-frV^o.uj-, ^3<Mfe 
^ ^ -g-*)<y inff h.^. jL^tb n}^^ ^-g-A] ? 1 7 ] #4 £ 



<29> 



G=F+S+M 
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<so> AioflA^ G, F, S, U-& A y A , ^3Hr ^V^o 1 , u >^, &-§- 

<3i> £ 5^r ^« iL<^4. £ 5(a)fe ^efl 7l#o|M A>-g-*l « 0 >^°H, £ 5(b)^ 

t^ofl rej-^- *i<* Dj-^^i ^41- ufE^-H£ 7]^^ ^ icf *fl<j>^ « o v^io| p>>; 

Xl ^r €^ *l€^°M, X ^ Sal °§^SL3.*\, ^ ^ X ^ 3.7} , ^Hfl Hefl°J 
B.7}9\ ^ H7Ht*| pixel by pixels. ^s]^* ^ W. 

<33> W=JC 1 ®JC 2 

<34> a. ig}-njofl rc(-a ^e^p>h 4^£r £• 64 . tflil ^tf^ H^-S: 

4(S600). ^-g-o.S. ^^Hr "}^8, n>^j ^ -g-*|<y n>^5g ^, zfz^ 7 flt ^ 

7fl(S610), DCT ^*8*>al(S620) <S*HM^ «>^*8 ^Kr #31 

(S630), g ^A^r W% P>>s3g ig-i- ^>7i ^*fl ^^^HH^ ^4 

^ jh*i ^*V7i *j DCT *r<8«H ^^^H^ ^4t ¥ 

*}^r #7fl(S640)5.>H o^o^ ^ 544. a*!- ^*8*Hr £-*Hd* ^#*> 

7] iflaH ^TjlS <^^4 ^Befl^H (Contrast)^: ^7|-Al^^ ^(S6ll), 

-g-^ ^# «<H} °l-8-*V^ ^r^* ^#*Kr ^:^(S621) ^ ojs^-El ^^r p> 
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^ $-8: ^Rr ^7lKS631)JL o^o^ ^ 014. SL^V -§-2} oj J^^r ^ 

= 2^^ ^-S^ Hefl^sl «fl^ ^^V» ^-*Kr #7tt(S612), Hefl°J^ ^ 

^ £*Hd 3# ^ <>l-§-*H ^#*}tt #31(S622) ^ -g-*)*} n> 

^ ^*Rr ^^l(S632)S.Ai ol = o^^ - oicf. 

<35> #7M*\ ^ ^ -g-ajoj p^jg ^-o. #<*j u>^5g &(G)-§: t^T}. °1 

nfl zJ-zVo] p^jg <^*v ^$3. ^ ^1^1 * ^W(S650). ^l^cfl 0^ 1A> 

&(W)» 7>^Al7lJl(S660), oji- ^Hfl I ofl c]th=KS670). ^, $|BWH7} 

<36> 

7 =I+a - G - W 

<37> ojnfl, ^lo^ ^ a ^ 2:71^15.^ is. -S-tf. 

<38> cf-g- £)b]p}H7} 2.$t<£4\ PSNR ^fiS PSNR ^ wl^*} 

<*i(S680, S690) flE|n>H7> Hsfl^Sj PSNR# ^*fl 2:^^ at 3^*1 S^t}. ^r, 

Tjl^Vtl: PSNRol A}-g-*>7> ^tb ^-S^cf 3 3*3 a# ^7>a] 7] Jl(S691) , PSNR°1 A>-g- 

a>7> ^tb -if-i&iH} d| at ^A} ? ltq-(S692). ^BjJL at 4*1 3-§-*H 

/' ^3th}(S660). °1 si *V 4^ PSNR^M -=-3. PSNR&°1 t ^ 54* 

33l<y°lH $|e^}H7> #<?J^ HBfl^-i- ^4. °H ^*Hr ^ 4^ *H ^^fl 7># 
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I-I'=G • KX] ^. + ^ zl cf^- ^-^15.^ ^oflA-i ^4 71 £Hl ^ 

<40> o]s>o|1a^ ig-tgofl ^t!" ^)^p>^ wj-^o^ «1 7H A 3 ( invi sibi 1 i ty) , ^^^3. ^-g-^ 

(capacity), <^ 7}*1 ^-zHl cHtb A 3 (Robustness)* ^iB ^M^-I- # 

^^>7l ^Sfl RGB(8bits/pixel) <g*M- YUV^^S hz\3L ^.f-^ ^ A_q 

-a-^^V^^f. £ 7-^ ^ ^T^^l tr^S. ^p}^ Wj-^o^ ^ 7lt V Wl7>Al^ Efl^E ^^f q-Ef^ 

^ojcf. £ 7(a)^ €5fl E^Ji, £ 7(b)^r *JbKH7V S3]°d-§- M-B^tf. ^E^a. 

7(c)tt $\t]v\3.S. 5^ ^*fl (scaling) k}<%^. ^ ^<H1 ^ 

^ 5^. £ 7(d)^r <^^- 0 14. 
<41> £ 8 £r Ell^S HBll^ofl Cfl*l ^Ei^l-a ^-°j-§-^* 3l^S*V ^olcf. ^E|nV3 , 

HVS ^H3* ^°1 ^1-g-^cll, ^ ^oflA^ v}^^ ^He} ^ -g-*l°J *V^<! 

^JLT^ *V4. £ 8(a)Tr $)^\v}E17} <^°1^, -£ 8(b)^ ^\^^% *\&*\S= 

7]^9\ 0.^*^ ^E-lP^olDl, £ 8(c)fe ^Bi°>^ y o V ^# °1 
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<42>MPEG-2 -fJLSM tfl^ ^l^tb 41 3*1-3. #0]^ Efl^e^) ^«fl fl^u>a7> -g^^ 

Hefl^l «lB-i-(Bit Rate)* ^ ^-^i MPEG-2 -*f JLSj-I- ^l^ol, A ^-r-°fl «M SJL 
^ ^#*>^cf. Sfe ElliE MPEG-2 -¥-JlS}- -f ^efl ^31°^ $\B\v} 

3.7} #<y^ PSNR-§- tilmtt M-^^H MPEG-2 ^-Jis}-^ w]H#* 5 

Mbps, 3 Mbps, 2.5 Mbps f-HS ^ ^r^}$c}-. 



<43> 





Bit Rate 


5 


3 


2.5 


PSNR [dB] 




25.6 


24.9 


24.7 




23.5 


22.5 


22.1 



3X^. S- 9^ MPEG- 25. ^-S.m°^)^. efl^S H£fl°d^-S-^Ei ^-1: H^W. 

".jr^ ^ofl S zj-z^ tile 0.011 tfl*fl S3. ^#*}£r tflfc ^^7} &^-* ^ 9X^r. 

S. 10^: Sefloj ^-zHl cfl^j- ^ iL<^£f. £ 10(a)*r ^^1437} #<y^ 

<g#o]c).. $m*}3.7\ #<?m S. 10(b) ^ z>o] n ^-V-^-g- ^^cf ^ej-s, 

£ 10(cHH<2}- z>o] ^3*1 ^sfl ^ell<a^ z}^ ^^Hl 01^ Jf£:°.5L tfl*H*^, £ 

10(d)3)- 2 5l|Oj ^ J?L ^ Oltq-. A>-g-^>7l- ^^O.S ^ 

<3 A cM- €3«Hr ^"flS- 7>£*H ^ $U -g-^^-Sl 7[M^ D vlt 
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33*1 7)^*\ A}^ ^ vflofl^ ^ ^0)0^ ^T-o} ^^o. 7Wfe ^ 

^ MPEG-2 ^ MPEG-4 ^ ^Jl5}-7H ^-g-^- ^ s^cf. 
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[3^* 1] 

35^ ?1 & ^ sjl^^ oj^i #oj| tfl^ y fl^ fes]^§- ^&Ka ^Rr 

#31; 

2] 

^*Rr #31; 2? 

3] 

*fl2^ofl 5U<H>H, ^-71 ^*Rr #7flfe 

-§^ A o v Hefl^sl s B E))A Et #31; ^ 
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4] 

^ z[ o}# ^£^1- tiling #7fl; ^ 

^-71 tiis^ nefl<y^ £5Hd* #31* 3* ^^SLsL *}*= -§-3 

5] 

*fl2*<Ml ^^H, #71 7)11 *>^# ^*Rr #31^ n>i^o. #7)1-1- C] 2. 

6] 

#7l ^&KH7> seflo]^ sf^^- SIS ^^*V 3^-4 «]JE^ ^Tfl ; ^ 

#7l tilJH*]- ^4 ^sll^Sl n^o) -£^tb Sl-^-a.^- ^ ^oll-cr ^H^^r* 

7] ZL , Cl ^ ^-f^l^ XH^» ^7>A]7l^ ^7111- C-1 5L^> 

7] 
81 
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^2fl Hefloj &o\)^ ^e] D >37> #<sm Hefl<y ^-8: «l)^r #31; 

^•71 ^ ^4 &4 ^) 3H1 ^ ^ ^3 ^Rr #31-1- S^>Rr 

9] 

^-^ A o v H3l°j£] sEEflAEt ^sKr *Hl#31; ^ 

^HefliHt S^*V Hefl<y^ -grSHd^t- ^#sr>^ ^2^311- i^-sRr ^0 5, ^ 
10] 

M H^1 0 J4- °l3l Hefl-y^ ^£^1- wlmsl-^ *)ll#7ll; ^ 

^"71 ^i^Vl- tiling- ^ojo] -8:^^- ^#*>^r *fl2#7ll» 3L^-*Rr ^r^SLS. r>\±= ■%■ 

[3^* 11] 

^11%1- vfl^l ^5-%>, ^17^-, ^9%l- iE^r ^110^- ^ t> *cMl 91°]*], 

W ESn^t ^^fEi^. 7f^*V 71^.^1 
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